WO 2005/024174 



PCT/JP2004/013001 



5 watt* a? 

xfttmmm^(D tc #> (D =t r u /i/^i a. *: 3t hi * f£ 7 t7 -< 

VSr^*#Jbt«3|B|-Sr*5i-t'S , b©-e!bS„ L ^ t ^ 7 7 - (4 

^^ibiiti/^o ^" — ^ v- a 5/ h T -I? >- 7* L> fc° * h V 3 3 
25 ~Q K!);vp 5/ Krtg£&b±*pa>e>0>*&7kJEE;ftte«J: 0 TL l£ Jf 

i/3 2fc#tLTlZI6;fr¥<E><fc5fc:A#"C-fe$' 7k El 3 4 



1 



WO 2005/024174 



PCT/JP2004/013001 



y — ^3 1 OTSttU 77^ y^Kj/^Ay K/V9 - 2©ia5 
9 - l fc fc 5 0 y 7T^y^Kj/^9;iWytfi-/7ty 
5 /Dc^t 0 /^? K 2 5 i$ y 7t^ Ky^9 

ft 3® & m # y 7 7 y ^ K y ^ ^ y K/i^ 9 - 2 iiSf/ht 5 o i? 
s< >v ~? x V — 7 3 l«:06S^0i5(j:^^777!) 2 
tf>;frte:«fco-C*T!fl*T?*7-'f Kb, wO£#7j<il§3 4<^ttiq N 

-T^^ — ZfT±l/7V<DXK'T^-y K 2 5 tf^Lfcri^^P 

tt ^ y y - 73 i ic m »t ft y 7 r- > y Ky/^y k 
/^ticiitt, y 77^y^Ks/^9 03fcffiSri^t^yf 
15 f a-7*Tty7*y *!SD^ti#li¥-C!J 7t-{ y/Ky^ 

* fc° v K 3 5 ft^«-;u-<7 y y^ 3 6fc:«fct>#|H||E$B#£» 
20 ^^otfc^^y^y^tj/ h 3 7 (-<toT[HliK$|5^t ^0fe 
£B#058T*7j<^f££^oT^5o ffc tK * — * >f zf •? y > > 
? 3 8 id Si <9 # ft £> tb > V 4 \ n - -f fcmU <D /h ?L 4 UI9 

C T V> 5 „ l7^-tn-7 p ^##_hff^>i:t^El^L^V^^- I '^ 
25 f ICJ; 9 P-7>y-7 4 0lr^LTi#±lfS o 

fc: Jfc tfc S .tftJ^xStgjS^T K y ^f*(Hl^^St*&ii^g^^ 

2 



WO 2005/024174 



PCT/JP2004/013001 



^>3tefla©=»Tlfs'hSrlHlteb"ClBli!lb/j;iSfe3T^UyUSrja5K 

# 5 t o t § , JtffiS;iin7 k y ^ fit =« r wi/ & fir m t> 

fc&<Dftn%ft 5 *B gij $1 j£ J; Ojtilx&^SJfA 

f^Hl*M©fWlfi*ifd»b = Tf-^^!; V ^ tf* W IB $1 £ ^ PS HL 

KD^By K §1 — K !l ;V p 5/ Kfe t-f t y ^ ife • 
K y /U ^ 5/ K _h # — ~ fa l/-Rj;5n s> K^tfl • IR ^ — 
15 KD/i'^y KT^-f t 

(ttv^/v^^^ts r t icnr/^/i'i K !) /v p v K % # — 

y vj/TL^ttjbAtb-r^fcfe^-y ^^ncDiim^mm^xm 

20 b < fALfc^T^W/l/i^LJltiti^^l^tfc 19 N Jft & 
bfc?L*d«?Ljac^iffiTbT#R^l*Wli:iRA-r«fcJe>W3|si'<oK* 
<& T £ -tir 5 ft £\ *<0*frJftW:J*bVMfc©T?*>o;fc. 

— ^iteiT^^nS^^-Y^-f^^TlJ-^^y ^ ^ 5fe 4S ti: 
^Tbfy h £ Hi 9 # it = T s< u ;v ^ *g t K y jv u y K & » HX 

25 tf ^^©Aofc^ yff a-^T-fey/U O ^ ^ t ^ a 
y hO&At 7 v — 7 (Dmfcxm-kfcm®. b , &r b V W > 



3 



WO 2005/024174 



PCT/JP2004/013001 



r (7) -s/ * t- a & m m x t *l f* k y ^ * * Kco^nx-stfA^ 
fc «> « a & m # $ ti x 0 

10 * ft. N H^^b^ibttS'boi: Lt, — jKWfc!7^ir7^v 
1^:^70®ifc^©asfBic£*iT^5 (#fF5ci^i) 0 £ft7 

y^-^zf y > ? *m Kfz%zm£fe(D ? y ^ % ft mi- z>mm^ ~ 
— y\ ^©±sicgat t5#^nsit ( * t° r ^ 5/ K) st/iro 

^^*fU*tSrtEi$i-5^ — ^->3 y F7ty^!j ft if tf* IB *i $ ft 
15 T ^ 5 (^fF^Cm 2 ) 0 

[ # # Aft 1 ] #i¥7- 1 1 8 6 Of^t (13) 

[<WWXm2] Wf?m 2 9 0 3 3 5 0 (HI 4 ) 

58 ^ © n * 

20 

# 38 I^W: , iu 3£ £ 5ftt£&tf)$tJ[£=iT K y A- £ i& Jh T* fx fc> 

nx ^ z v 4 ^ 9 ^ > * t v ^-7 }) ^ y>&M;*&m v , mmx 



4 



WO 2005/024174 



PCT/JP2004/013001 



t$m & m -e o ^/ ^ «b o £ ^ <d m m fa h x* # 5 fc »t js =i r 

5 i7 >r 9 >- = u ^ 9^t7-f 

ins c £ -r-So 

^-e#SiSPl^f^i7-i'^r^-t'^=iTf->'7 ,> y>'^agg^^^-f- 

^ y PI $4 ft tc £ M $ th 5 K !) p y K t > ^ K y n 5/ K© 

ft m m m & ti tc 4 ^ 1- ^ ~ y r ± >- v t , 

b y hTtvT*!) i^^i-^^-f^r^-r^nr-y-v^y ^ 

25 ^ ^ g *3 V> T , _hfB!7^- — ^<;V7t y / !) It <7} Jh 

*&ffc«£TlFP{fc«£K:i|i&7kn&^L, * M {4 g a- - > 3 y 

5 



WO 2005/024174 



PCT/JP2004/013001 



ia !), m * — — *s a v V T ± ^ -f ]) £: K V A- u K £r 

5 ^fc, ftr IB M > JiflSfcTlfBifcil&jJcn&Rtt, M 
\^\? * Y # ^- - ^ i/ a 5/ F^Sa^tfc^t-n^^/H: 

EtufcaTif y h <z) m ^ is su m «t o m ± -t z> ® m m % #t m l 
m b# n: a mi m ( * ^ 4 a ) & ?l b gfc * u , — m ^ 

<D * bT T ^ 5/ K$P*"Ci^T$^s y 7 7^ y^Ky^T*^ 

^ ^ y ^^so«Mfc^£o-t3ij&T£3 0 

^ v tfr IB ^ S n , iftar KD/i'O KP/u^y Kfti, f£ 
-t v 9 \z. *E g $ ti 6 K y A- p y Kt, K K y n y K 5i 3g $ 

20 > 5fe ^ \z. m m. & m & \z m m -t z> tr * b & m t- v a \ ? -r ^ 

25 ^ynTfy^U K !J /!/ D 5/ K £ ?L 1*3 fcl ifc 

titbit, Jh IB k y ^ ^ 5, k % ± iz. y -7 Y L % ^ ^-r^ 



6 



WO 2005/024174 



PCT/JP2004/013001 



& m m t -t* « & mm ft v «< \ ? << v = rt >- y ^ vmw^m 
y y ^ ^ ^ « « & 0 £ 5^^>m<irit^T?t§ 0 

<D £ tK P frh it 7$ — ]) y^tfe^tt^ h tii b H J& ib* b <d x 

9 s< & mm m z ti z> - }) >?mfr&mmirzz.kkz.^, 

^ ^ ic: l£ L % ,t$v> (D m 7k n b 7$ — y 1/ 1/ 7" <d B=. Jj ?k 

KSrti Is K !) ;v p y Ki 5 f ^ ^ 7^ ^ y t 
t5D7 h«*^f itv^o 

k y ? k is m b* m w: hi 4e h * s ts a* ft* ji i- 5 ;/t k y 

Jtl^)lJi = 7 K!l/Wa537ty/!j ^ ? f* % m <D fc* v 

51 5fe t? fe 5 = r tr y h <d m m m <d & n t m m z ti tz * ? -r a 
tix ^ z> mm m a* y — its — * %mi$tvt£ v * — 



7 



WO 2005/024174 



PCT/JP2004/013001 



- * fab m & -f 5 KD/ni y K §15 K & tK i" -5 tc %> y > if 

3 T s< U /U<D U JSL * $ ff »t m I" a i =>7^l/;p^^if5 

5 # 3*6 <0 # — !J ^^ttt^Wfclfi: Fy/Vo y KSr^TftJClU 
/^f i K y A" n y K tt: & IR 5 £ t ft < =iT«*s|.&ifcj|fiLfc 

ytf a -^7tyyuo^ytf^y2 2 # K ft t? jft £ 

15 TV^^-Y ^-^-^a. :/ T ir V :/ y co^-$r^|^ttlbT^if5lb % if 
L ^ K y A n y K^|glt37ty7 , !j V if £ SI f 5 CO 

20 |H ® <£> if ¥ ft US, 

0 1 Kite, ^^B^^^tJ^^^iS^T K y /Met 



8 



WO 2005/024174 PCT/JP2004/0 13001 

i4Kt <d ttm&mm =* t k v a, \z. m. m *• z> «r >- 

5 6 „ 

y & 03 m t? & « o 

:/!><0lft03B|-e«fc5. 

15 & t\ igssr#Rab^dSb*5iK© — ||^6^J^cov^'rsftw-r 
5o 

^ ffl -f" s ^- — *s a ? M^Il'?t-^^-i'^^7ty7 < y 
<d m w m -e &> 5 . 02u*?swogf t«its n/^y k 
20 y^h^«<o«]f^^ia0^-r^mia§iii-T?fo^ o H33tti7-Y^^^ 

^Lt^5„ @ 5 H^IS;$Sn7 Ky /KDiftiTfcSo El 

6 {4i&±T*fTt3tL?.^5fe^i7-f^r7-r yfy/y ^ ^ £ 



9 



WO 2005/024174 



PCT/JP2004/013001 



m ± t? n t> ti z> i7 j \ =7 ^ v =i r >- 7° y > ^ gg % is 

^^^-^T-t^^y^^-^^H 5, b £ ?L & A, 

t&±-Vftt>tl S ir 7 yaTtyT*!) ^ ^ T? tt El 3 

10 5/ KSr^^c L T IH t ^ £ V [7 ^ ' — ^ ^ -i' -^/^^^V^T-fS^iJ 
$ -5 o HSUft^ Ky y Kfc*JV^t, *f >"j~ =l — z? T 
ty^!) l:JS!J|±ltilli^ - ^^^^/n 8 £ 3ft 9 ^ L g 

tt T ?L i£ 4> ^ ^-7"^^ — 7 f T-fe^7 5 yji^(D^t ,, T^^ K 
n — 7° £ El ^ L & »7 -Y ^ ^ -C # # $ 9 ^ yff a^^Tt y 

20 T is & if y ~y K17-Y ty^vfy/y ^ ^ -Y ^ 1- ^ 

0 4 C/T^tlS-f >tf a -^7tV7'!J 1*7 2 3;$$^ 
y ^ ^ 7* y v ^ 2 4 M J: !3l^tiT37^i//P^f oEflUfcA 
25 9 @^£;ft,£ 0 K»jS/fytfa-7 2 2 (C^fc £ tlfc £ # !7 
-t d - 7° 8 ?r © U # (t t^/^y a j/ h 5 ( m 1 # m ) £:P$ 
T $ it- ^- — ✓< > 3 v h <z> y -7 T 4 > if K s> ^ 9 ^ ^ t ° T ^ y p 

10 



WO 2005/024174 



PCT/JP2004/013001 



fe^ 3 & £ tfm 4 £ fife =1 T U ;lsT ± > y V % 

■=£ <Z> £ £ flj U > a 5/ h % 1*1 ^ • ftM£&1ttcV*-* 

10 ^tfyF;HftF!);i/Ay K 2 8 ©ll^x k"y K A- lc zk ® U: 
ftCfc^-caOttttbitS. * > ^ i i fi T §|5 {c ffi gij £ 
7X P 3 £ _L ft — ^ > 3 y h tK P 4 & h y> > O |H3 4» ^ 

s> NI&tKp 4 i !) ^7k M ^- — a 5/ FTty^D 5 

fc° * h is 6 £ # L T if T ^- - s< > 3 5/ h 7 t y/ J) & ?L tc 
$t K> a tf o & S'J ^ tK fill fcittH^Lfcv^ss'* 

tu t 33 19 * - 3 ^ hte*&m m & 7k w k m m u * ^ « a& * 

20 IfiltS. rtHIt-^Va y hrty^y 5 <d _L ft ic: y ^ 

t ^^-:7 > 7£r:7>LTEI^L&V^^>'^- 
25 KD/l'Ay K2 8li7U-Al 5, !l 7 h y/l 6 , # 

11 



WO 2005/024174 



PCT/JP2004/013001 



1 6 }c J; FD/v^y K HI IS §M S _L # L fc IH T? & <5 „ U 7 h it 
5 5 ft ^ Ifc I" § £ £ (c *lj ffi $ ^ 5 o y7MtSl4K3Aq ? 

v >*&7G<D&w\zm<> ft t y h&n m & w \z. 

m 5 n ft. m =» r Ku/ui^t. 2 e t± & £ 40 up 3? ^ ? 

10 ^-C^i^fe ft 9 $^*ja£«*«oS$»S:aE^5 0 

* h 2 7 <D*5 J K - * ± £ K V A"«* y K 2 8#H^Uft 
^l&iif IcioTlTfitSo = fc° ^ u — * 2 9li^>f7 
«B 3 0 t Ky^^y K»ffil«;ffifl| ^ OM-eiiSiJ A* ^ Sr^tt S 

20 *3 0 *»e>outfflbi:iig!l^^©^» 0 :o|K!)/VAy F2 
8ttia^U*VN|&3gSe1tl!:J;oT K!J^v7 h 2 7 :ft ffi {£ « 
CMLM/^y K!)7h|giauHH!)7 h £ -ti: jf A 

ffi m & it ft 1- 6 o 

^WP&iHasiSjBsBnfciBlftL, <D ft — y > ? m-fc <o l&ik b 
iHUBSrMttbTaT^U/vSrJfrSftJt^^JtlBliiJi-S. 

12 



WO 2005/024174 



PCT/JP2004/013001 



y h 7t y / y 5&?LJ£ — 5£*>i£t? 0 7K BE ;tj <Z> M J; 9 ?L 
HE ©I # £ ^ *P i~ 6 0 r <D t % K !) ;v n $/ K £ ?L ^ b fc ^ 

ftH (>i <5 o 

5 & > KU/l/P y KOffiftS:^©^ 1 2 B t ^ 

* h 2 7<Z3ft±|FB£:jg;tT^S&£-£T^ — — y h T ir 
>• 7 V fc: «fc ^tf a-^rty/y £ Ifc <9 tti -f » i& <*> «> 

io ^8 ^ictfiff^tttt'rtlit'-^v'a y hrty^y 5 

•fe y -f V & & W L 7c & gij >- K T? y 7 7 s - -y > ^ K v if 9 £■ M 
7 4 -*r v —7 8 m% \£ & 9 ftM%l*>-'**> a y h 7t 
v -7 V 5^Mt^ - ^^^/vrtyyi) 1 8 1*3 <z> ife aft & B 
15 * _h # £ ii: S 0 v=tf a ^;?2 9|j:/Wyi3 0tftffi!| 

^ K!)/Vn y K ^ lc f T ^ t 5 o 

2 9 W: fcr L V> KU^n 5/ K Sr ^ m 3 0 ^ 
20 bttB LiliJSt^l Lt FU/i'^y KT^s fty^ol 

te. # ii i~ 5 c 

K!)/^5/ K(in7^l/;H^|c K !) /VP y K & C ^ ^ '<& 
25 f a-^7tyy y ©^^©iStl!) , l& 9 51 L T * gij 1" £ 0 

m <d m m t. x* m m & -t % t Ky;^y k 2 8 £ m ^ u 

5fe V ^ * /V ^ (3: J; «9 # — y y^?Lt© FD/vn s> K £r 7L IS fc ^ T 

13 



WO 2005/024174 



PCT/JP2004/013001 



L ft V> «fc o ft £f b ft tf* £> Jig & jg gy u fc K y ;Vo y K <0 *a C «r # 

* N ~ 1? ^ W - * 2 9(UoT^^^i3 0 K JR *A 1" -5 o 

jSPS^{t!7-f-t^-r^=iT^>'7 B y>'^^tt^^0j^ 7 K4 ] ft 

^AAlu i 5 f£ 31 # ^ ^ fl T* 5 It ^ ^ & V> T !7 ^ a 

5 T^^^u^^^pitg^bfco :n £ t) $ $1 $S $ \z. ^ ^ fc> h 
f KU^n y K <Z> £ ifc £ ff # A B# HQ £ * B§ f 5 r. t ifi T* # S . 

* =i r k fl. m iDt # « him & ^ *a m m & & e> & © & gij m & 

m S£ J. o ^ a fr 5 £ t ifi -V % Z> £ 5 (c: ft o fc 0 3E »c tt > = T 

10 ft $ « % -tttbOftiR^SjfA^^tt-S^WSr^lt-fS^SI^ 
ft < , ^Sft/hliS^TK Lt37fy/!) y^gf^fr©^ 

* S & /h ® fk "C # 3 . 

* fc > =T^u/v*^ft$^tt»5i-t-ari:H:»JRi:SffA 
*rtT5^i:tca;57LS<7)«i»S:S5lki-<5^t^T-#^^ft^ — 
15 yv^f^SASRTfiBiftofc. 

t & m # $ 4x § o 

20 »Sfef^'fkHijtSrls< i b<^-e*>t) % -tiflitof ^ifb • § 

m\z.& ft zmmmtt^^mM&fc&rt 5 = r ^ v 



14 



WO 2005/024174 



PCT/JP2004/013001 



y (D £ m ^ -e % z> 0 



10 



15 



20 



25 



15 



WO 2005/024174 



PCT/JP2004/013001 



1. ?t-^^^7ty^U 
5 nj/Kt, 

& K y /vp v KOTSiteBlttttHijgjfe^tu, 3te «& ifi « £ g| 
* — */ 3 5/ h r -tr >- ^ y t % 

15 ±*BJO|&* P j6» b JHJEE«E(*:Sr^jp&-t-« i i: J: ?) , %% 

lfc:U#f it5iHif^i7^t7^y3 7ty7 , y 

20 

2 . II^j K y K y /V ^ y t , 

RKU^y K t Pfc 015 rT Jfc 9 # ft fc ^ -t y * , 

i* K !i ;v p y K 5$ tir * ft % ft * lc % ^ £ It ^ »n IB 8U i" 6 bf 



16 



WO 2005/024174 



PCT/JP2004/013001 



V t , 

H^py K £ 7L ft ^ ^ L #c ^ T? ± IB KD^^y K Sr _h 

t >• t° y ^ ^gf 



17 



WO 2005/024174 PCT/JP2004/0 13001 




WO 2005/024174 PCT/JP2004/0 13001 




FIG.2A 




FIG.2B 

2/6 



WO 2005/024174 



PCT/JP2004/013001 




FIG.3 



WO 2005/024174 



PCT/JP2004/013001 




■ 

FIG4 



4/6 



WO 2005/024174 



PCT/JP2004/013001 




FIG5 




FIG.6 

5/6 



WO 2005/024174 



PCT/JP2004/013001 




u 

FIG7 



6/6 



INTERNATIONAL. SEARCH REPORT 



International application No. 

PCT/JP2004/013001 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 E21B25/02, E02D1/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 E21B25/00-25/18, E02D1/04 



Documentation searched other than niinimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kbkai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



A 
X 



Citation of document, with indication, where appropriate, of the relevant passages 



(Koken Kogyo Kabushiki 



JP 2002-266585 A 
Kaisha) , 
18 September, 2002 (18.09.02), 
Full text; Figs. 1 to 11 
(Family: none) 

JP 11-256974 A (Kabushiki Kaisha NLC) , 
21 September, 1999 (21.09.99), 
Full text; Figs. 1 to 8 
(Family: none) 

JP 2002-285780 A (Tone Corp.), 
03 October, 2002 (03.10.02), 
Full text; Figs. 1 to 9 
(Family: none) 



□ Further documents are listed in the continuation of Box C. I I Sec patent family annex. 



Relevant to claim No. 



1 

2 



1,2 



1,2 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L w document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



T later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X' document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
21 December, 2004 (21.12.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile mry 



Date of mailing of the international search report 

11 January, 2005 (11.01.05) 



Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



m^mmm^r pct/j P2004/0 1 3001 



»93<BJB"**S4«F©5HH (BUSMWiMR (IPC) ) 
Int. CI' E21B 2 5/0 2 
E0 2D 1/0 4 



«E«rfTofc*/MRJJj|B|. (Sftttftagl (IPC) ) 

Int. CI 7 E21B 2 5/00-2 5/1 8 
E0 2D 1/0 4 



B#ffl*fl!£f3fe&$R 1 922-1 99 6^ 

B*BraM*ftftiiE&tR 1971-200 4# 

H^SS^ffifr^lft 1 994-2 004^ ' 

B*S^fflff|g^^$R 1996-200 4*F 



are«fl! ufc*^*-***-;* (-r-^^-^co^^ ^^tc^ufcfflm) 



BBji~5fc«»t>6>ih,a:fc|ft 



A 
X 



JP 2002-266585 A (ttWX£SHcS£?*fc) 
2002. 09. 18, ±X, *1-11B 

JP 11-256974 A (tt^ttx^x;l,->-) 
1 9 9 9. 0 9. 2 1, £X I1-8H (775U-4U) 

JP 2002-285780 A (=ft5fc#tfcfl]:te) 
20 0 2. 1 0. 0 3, £X J&1-9B (77$P-4U 



l 

2 

1, 2 



1, 2 



□ C1fi3<7^^|g^fctS:^s^^^^,Tl/^5. 



TTJ BHRWRBX»4«feHate4a**jix*:S:ittT?*>o-r 

r&j ibi— v -y r % y — 23R 



21. 12. 2004 


B^*$R^©3sai^ 1 i 2005 


B#H#fF/r (I SA/J P) 
1 0 0-8 9 1 5 
^Wm- ft ffl R H T 1 4 # 3 


#^/t#3Ef (tSPScofo5IBfeM) 2D 9 5 18 

sm Wfr 1 1 


ttfS#^- 03-3 5 8 1-1101 F»5J|& 3239 



«PCT/ISA/2 10 ®2^) (2004fl^) 



